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Table 1. Subtypes of breast cancer by biomarker status4,5

Luminal A
Luminal B
HER2
Triple negative

HR

HER2

% of all breast cancers (global)

+
+
−
−

−
+
+
−

71%
12%
5%
12%

HR, hormone receptor; HER2, human epidermal growth factor receptor 2

substantially.4,5 HR+ cancers comprise
the vast majority of all BC. HR+ luminal
A cancers have the most favourable prognosis, followed by HR+ luminal B, HER2
HR- and triple negative cancers.4,5

6 (CDK4/6) and phosphoinositide 3-kinase
(PI3K) became available for advanced or
metastatic HR+/HER2- breast cancers.
These agents, in combination with an AI
or fulvestrant significantly changed the
treatment landscape for HR+ BC, with
the latest exciting data on these agents
augmenting our understanding of their
key role for patients.

in combination with an AI, fulvestrant or
luteinizing hormone-releasing hormone
agonist for locally advanced or metastatic
HR+/HER2- BC.6-8 Convincing improvements in median progression free
survival (mPFS) were seen with these
agents. Additionally, the recent release
of long-term data allows for their effect
on overall survival (OS) to be evaluated.
Results from MONARCH 2 showed that
abemaciclib plus fulvestrant improved
median OS by 9.4 months compared
with placebo and fulvestrant (hazard ratio
[HR] 0.757; 95% confidence interval
[CI] 0.606–0.945; P=0.0137) at a median
follow-up of 47.7 months.9 For ribociclib
plus fulvestrant, the MONALEESA-3 trial
demonstrated a 28% reduction in relative
risk of death (HR 0.72; 95% CI 0.57–0.92;
P=0.00455) compared with placebo and
fulvestrant at a follow-up of 42 months.10
Importantly, MONALEESA-7 has demonstrated that ribociclib extended mPFS
and OS in both pre- and peri-menopausal
women with luminal A BC,11 the first time
ribociclib’s benefits had been shown to
extend to the pre- and peri-menopausal
BC population.

CDK4/6 inhibitors

PI3K inhibitor

There are three FDA approved CDK4/6
inhibitors in use: abemaciclib, palbociclib
and ribociclib, all of which are indicated

The PI3K pathway is a well-studied transducer of the cell surface growth factor
receptor signal that drives cell growth

Recent advances in
treatment options
HR-positive BC

B

reast cancer (BC) is the most
common malignancy in women
and a leading cause of death in
the majority of countries in the world.1
Globally, approximately 1.7 million cases
of BC were incident in 2016, and the
condition – which affects young women
especially – results in a high burden of
disease with an estimated 14.3 million
years of life lost through 545,000 deaths
in 2016 alone.2 In Hong Kong, 26.6% of
all cancers in women are BC, and it is the
third-highest cause of cancer deaths.3
The prognosis of BC depends on staging
and subtype, primarily the presence (+) of
hormone receptors (HRs) for oestrogen
or progesterone and the overexpression of human epidermal growth factor
receptor 2 (HER2).4 Classification by
these factors results in four subtypes
(Table 1), amongst which the prevalence,
prognosis and management may differ
JUNE 2020

Following surgical intervention, hormone
therapy is the mainstay of treatment for
HR+ cases, primarily with an aromatase
inhibitor (AI), selective oestrogen receptor down-regulator (SERD) or modulator
(SERM) depending on patients’ menopausal status and risk factors.5
In the last 5 years, selective inhibitors of the cyclin-dependant kinases 4 and
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and division. It is an important target for
cancer treatment.12 Interestingly, PIK3CA
mutation is seen in ~30% of BC, with
mixed evidence for effects on prognosis
depending on BC subtype.13,14 Alpelisib is
a newly available agent that is the only
FDA-approved alpha-specific PI3K inhibitor indicated for HR+/HER-2 advanced
or metastatic BC with PIK3CA mutation
in men or postmenopausal women. It is
licensed in the US for use in combination with fulvestrant as a second-line
therapy following hormone therapy,
and is associated with reduced toxicity
compared with other PI3K inhibitors due
to its selectivity.15 In the pivotal SOLAR-1
trial, comprising 341 postmenopausal

chemotherapy/HER2 targeted therapy
is associated with a worse prognosis in
EBC patients. T-DM1 is an antibody-drug
conjugate of trastuzumab and the cytotoxic agent emtansine. The KATHERINE
trial assessed T-DM1 in HER2+ EBC
with residual invasive disease following
treatment with combination HER2-targeted therapy and chemotherapy. In
a population of 1,486 patients, T-DM1
reduced the risk of recurrence of invasive
disease or death by 50%, with 12.2% of
TDM-1-treated patients versus 22.2% of
patients administered trastuzumab experiencing recurrence (HR, 0.50; 95% CI,
0.39–0.64; P<0.001).21 This enormously
promising result came without significant

olaparib and talazoparib have been investigated for BC patients with the BRCA1
or BRCA2 mutations that are associated
with triple-negative BC.5 For olaparib,
mPFS (7.0 vs 4.2 months) and response
rate (59.9 vs 28.8%) were statistically
significantly improved against physician’s
choice of single agent chemotherapy
in the key OLYMPIAD trial for BRCA
mutation-positive BC patients who had
received no more than two previous
chemotherapy regimens for metastatic
disease. Further, adverse event (AE) rates
were low.25 For talazoparib, studied in the
EMBRACA trial in a similar setting, mPFS
was enhanced from 5.6 to 8.6 months
(HR 0.54; 95% CI 0.41–0.71; P<0.001)

women and one man with advanced BC
and PIK3CA mutations, alpelisib plus
fulvestrant nearly doubled mPFS from
5.7 to 11.0 months (HR, 0.65; 95% CI,
0.50–0.85; P=0.0013) compared with
fulvestrant alone.16

differences in on-treatment quality of
life, reflecting the potential for T-DM1
as a game-changing therapy for HER2+
patients and reinforcing the consistent
safety profile of T-DM1’s combination targeted-therapy/chemotherapy formulation
with agents administered individually.22
TD is a recent addition to the armamentarium for unresectable or metastatic
HER2+ BC in patients who had received
two or more previous HER2-targeted
therapies. Phase II data are available
from the DESTINY-Breast01 study, which
found that 60.9% of patients treated with
TD responded to therapy. mPFS in the
trial was 16.4 months (95% CI, 12.7–not
reached).23 This promising result awaits
further data, as well as clarification of a
safety signal for interstitial lung disease.
A Phase III trial (DESTINY-Breast04) is
already underway.

with favourable patient-reported outcomes, compared with physician’s choice
standard of care.26
Novel targets and immune-oncological therapies include a monoclonal
antibody against programmed deathligand 1 (PD-L1), atezolizumab, and the
programmed cell death protein 1 (PD-1)
inhibitor pembrolizumab. Atezolizumab
was studied in combination with nabpaclitaxel, compared with placebo plus
nab-paclitaxel in previously untreated
patients with advanced or metastatic
triple-negative BC in the IMpassion130
trial. At the second interim analysis, of
445 patients in each arm, median OS was
numerically higher at 21.0 versus 18.7
months with atezolizumab (stratified HR,
0.86; 95% CI, 0.72–1.02; P=0.078), but
with indications that patients with PD-L1
immune cell-positive disease, specifically,
may experience a clinically meaningful
benefit.27
Pembrolizumab is an immunooncology agent with established efficacy
in several cancers and the first agent
to target PD-1 in BC. In February 2020,
the results of KEYNOTE-522 were published, which randomised patients with
previously untreated stage II or III triplenegative BC to receive either placebo or
pembrolizumab in addition to paclitaxel
and carboplatin in the neoadjuvant setting.
At the first interim analysis, pathological
complete response was observed in

HER2-positive BC
Historically, HER2+ BC was associated
with a poor prognosis; however, the
introduction of trastuzumab dramatically
improved outcomes. Since then, several
novel therapies have further changed the
HER2+ BC treatment paradigm. Amongst
these agents, particularly exciting new
data exist for pertuzumab, trastuzumab
emtansine (T-DM1), and trastuzumab
deruxtecan (TD).5,17–19
Recently, the 6-year update to pertuzumab’s pivotal clinical trial APHINITY
demonstrated that patients with nodepositive HER2+ early breast cancer (EBC)
receiving dual HER-2-targeted therapy
with pertuzumab in addition to trastuzumab and chemotherapy in the adjuvant
setting had 4.5% higher absolute invasive
disease-free survival at a median follow
up of 74 months than those not receiving pertuzumab. A suggestive finding of
statistically insignificant but numerically
higher OS in early HER2+ BC nodepositive patients was also found and will
be re-examined in a future analysis.20
Residual disease found at surgery
following
neoadjuvant
combination

Triple-negative BC
Triple-negative BC is an aggressive
subtype associated with frequent recurrence, a younger onset age and poorer
prognosis than other BC subtypes. mOS
is between 9 and 12 months with conventional therapy for patients with metastatic
triple-negative BC. Therapeutic options
for triple-negative BC are limited as many
therapies have targets (described above)
not present in this subtype.5,24
In recent years, the Poly (ADPribose) Polymerase (PARP) inhibitors
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64.8% of patients in the pembrolizumab
arm compared with 51.2% for the placebo
arm (estimated difference 13.6%; 95%
CI, 5.4–21.8; P<0.001). This substantial
benefit was not associated with differences in safety profile between groups.28

Conclusions
The landscape for treatment of breast
cancers of all types has changed dramatically in recent decades. However,
the prognosis and management of breast
cancers still varies greatly due to the
heterogeneity of the disease and patient
characteristics. Novel therapies have
improved the outcomes of patients, and
research is ongoing into further advances
– especially for the conundrum of triplenegative cancers (Table 2). As clinicians,
the tools at our disposal continue to be
refined, and staying abreast of current
developments is vital for enhancing practice and patient care.
A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org

Adapted from Tong et al., 2018.
ARi, androgen receptor inhibitor; BC, breast cancer;
CDK4/6, cyclin-dependent kinases 4 and 6; gBRCA,
germline BRCA; gpNMB, transmembrane glycoprotein
NMB; HDAC, histone deacetylase; HER, human
epidermal growth factor; mTOR, mammalian target
of rapamycin; PARPi, poly (ADP-ribose) polymerase
inhibitor; PD-1, programmed cell death protein 1; PI3K,
phosphoinositide 3-kinase

Table 2. Selected novel agents in Phase II/III trials against breast cancer5
Drug

Mechanism of action Population/BC stage

Phase of development

Palbociclib
Ribociclib

CDK4/6
CDK4/6

Abemaciclib

CDK4/6

Buparlisib

PI3K

Pictilisib

PI3K

Alpelisib

PI3K

Taselisib

PI3K

Advanced, pretreated
Advanced, pretreated
Advanced
Advanced, pretreated
Early
Advanced, pretreated
Early
Early
Advanced, pretreated
Advanced, pretreated

III
III (ongoing)
III (ongoing)
III
II (ongoing)
III
II
II (ongoing)
III (ongoing)
II (ongoing)

mTOR
HDAC
HDAC

Advanced
Advanced, pretreated
Advanced, pretreated

III
III (ongoing)
II

PI3K
PI3K
mTOR
mTOR
mTOR
HER1, 2 & 4
Peptide vaccine
Peptide vaccine

Advanced, pretreated
Advanced, pretreated
Advanced, pretreated
Advanced, pretreated
Advanced, pretreated
Early, pretreated
Early
Advanced

II
I/II
III
IIb
II
III
II (ongoing)
I/II

PARPi
PARPi
PARPi
PARPi
PARPi
Antibody-drug
conjugate
ARi
Anti PD-1

Advanced, gBRCA+
Advanced, gBRCA+
Advanced, gBRCA+
Advanced, gBRCA+
Advanced, gBRCA+
Advanced, pretreated,
gpNMB+
Advanced, AR+
Advanced

III
III (ongoing)
III (ongoing)
I/II/III (ongoing)
II (ongoing)

Luminal A

Luminal A or B
Temsirolimus
Entinostat
Vorinostat
HER2+
Buparlisib
Pilaralisib
Everolimus
Ridaforolimus
Sirolimus
Neratinib
Nelipepimut-S
dHER2
Triple negative
Olaparib
Talazoparib
Veliparib
Niraparib
Rucaparib
Glembatumumab
vedotin
Bicalutamide
Pembrolizumab

II (ongoing)
II
II (ongoing)
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Targeting Mismatch Repair Defects with
Immune Checkpoint Inhibitors as the First
Tumour-Agnostic Cancer Treatment

T

he emergence of immunotherapy
with immune checkpoint inhibitors
(ICI) marks a paradigm change in
cancer treatment. Remarkable response
rates, durable tumour responses and
improved survival have been shown
in several common solid malignancies
even after several lines of treatment.
However, only a portion of patients
enjoys this superior efficacy. Therefore,
biomarkers are urgently needed to identify the tumours for which ICI are most
beneficial. Programmed death-ligand 1
(PD-L1) expression, tumour mutational
burden, number of tumour-infiltrating
lymphocytes, mismatch repair deficiency
(dMMR) and microsatellite instability high
(MSI-H) have been widely investigated as
biomarkers for sensitivity to ICI.
MSI-H/dMMR stand out from other
biomarkers – as evidenced by pembrolizumab (an anti PD-1 ICI) becoming the
JUNE 2020

first US Food and Drug Administration
(FDA)-approved tumour-agnostic therapy
for refractory adult and paediatric MSI-H
or dMMR tumours in May 2017. In other
words, pembrolizumab can be used
against any advanced MSI-H/dMMR
tumour regardless of tumour site or his-

immuno-histochemistry (IHC). If one or
more proteins are not expressed or are
dysfunctional, the tumour is classified
as dMMR; if the proteins are normal,
the tumour is mismatch repair proficient
(pMMR). MSI testing can also be performed using polymerase chain reaction

tology.1 The FDA approval was based on
data from 149 patients with MSI tumours
enrolled across five uncontrolled singlearm trials. Ninety patients had colorectal
cancer (CRC); the remaining 59 patients
had one of 14 other cancer types. The
objective response rate (ORR) was 36%
for patients with CRC and 46% for other
cancer types. Response lasted 6 months
or more in 78% of patients.1 As a result,
testing for MSI-H/dMMR is now increasingly incorporated into routine oncological
care for a broad spectrum of advanced
solid cancers.

(PCR) to amplify a standard panel of DNA
sequences containing five nucleotide
repeats. If two or more repeats are altered,
the tumour is classified MSI-H; with only
one altered sequence, the tumour is
designated microsatellite instability low
(MSI-L); and without alterations, tumours
are considered microsatellite stable
(MSS). MSI testing via FDA-approved
next-generation sequencing (NGS) panels
is another option.
PCR and IHC are equally valuable
for evaluating MSI-H/dMMR in CRC.
However, PCR may fail to detect some
non-CRCs since the five microsatellites
may be less relevant in other tumour
types. Therefore, IHC or NGS is preferred
for MSI testing in non-CRC cases.3
The prevalence of MSI-H varies
from 0–31.4% across 39 cancer types.
The five cancers with the highest MSI-H
prevalence are uterine endometrial carcinoma, colon adenocarcinoma, stomach
adenocarcinoma, rectal adenocarcinoma
and adrenocortical carcinoma.4

DNA mismatch repair
system
The DNA mismatch repair (MMR) system
is responsible for identifying and repairing mismatched nucleotides during DNA
replication by DNA polymerase. This type
of DNA polymerase error tends to occur
at short repetitive DNA sequences called
microsatellites. The four genes that govern mismatch repair are MLH1, MSH2,
MSH6 and PMS2. Inactivation of MMR
genes and MMR protein dysfunction
induce microsatellite instability (MSI). The
inability to repair DNA damage results in
accumulation of mutations and increased
formation of neoantigens, which serve as
therapeutic targets for immunotherapy.2

Testing for MSI-H/dMMR
MMR

proteins

are

detected

by

Colorectal MSI-H/dMMR
tumours
MSI-H CRC comprises around 15% of
all primary CRCs, while less than 5% of
metastatic CRCs are MSI-H. Two agents
(pembrolizumab and nivolumab) have
been separately approved by the US FDA,
alone or in combination with ipilimumab,
for the treatment of unresectable or
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metastatic MSI-H/dMMR CRC that
has progressed following treatment
with a fluoropyrimidine, oxaliplatin and
irinotecan.1,5
In the phase II KEYNOTE-164
study, 61 patients with previously treated
unresectable locally advanced or metastatic MSI-H/dMMR CRC were given
pembrolizumab 200 mg every 3 weeks
for 2 years or until progression. More
than 90% of patients had received two
or more previous lines of treatment. An
ORR of 27.9% and a stable disease rate
of 23% were reported. Time to response
was 4 months. The proportion of patients
with a tumour response lasting 6 months
or more was 82.4% and 1-year overall
survival (OS) was 71.7%.6

dMMR advanced non-CRC tumours; in
total, there were 27 types of tumours,
most commonly endometrial and gastric
cancer. Pembrolizumab monotherapy
was used for 2 years or until progression.
The ORR was 34.3%, with approximately
one third of patients achieving a complete
response. Median progression-free survival (PFS) was 4.1 months and median
survival was 23.5 months.3
Up to 25% of endometrial cancers
are MSI-H.2 In the KEYNOTE-158 trial, an
ORR of 57.1% (16% complete response,
41% partial response) was reported in
49 patients with MSI-H/dMMR advanced
endometrial cancer. The 1-year and
2-year OS rates were 73.5% and 69.1%,
respectively.8 Pembrolizumab treatment

the clinical benefit of first-line ICI
alone or in combination with palliative
chemotherapy. Moreover, preoperative
immunotherapy in patients with MSI-H/
dMMR tumours may have the potential
to change the standard of care for early
MSI-related cancers.

Treatment with nivolumab (an
anti PD-1 ICI) as monotherapy and in
combination with ipilimumab (an antiCTLA4 inhibitor) attained ORRs of 31%
and 55%, respectively, in the phase II
CheckMate-142 trial in which data from
119 patients were analyzed. The 1-year
OS rate was 85%.7

of advanced endometrial tumours that
were PD-L1 positive (regardless of MSI
status) achieved an ORR of only 13% in
the KEYNOTE-028 trial, indicating that
MSI-H/dMMR is a superior biomarker to
PD-L1 level.9
Chao et al10 evaluated the antitumour activity of pembrolizumab monotherapy in 36 previously treated patients
with MSI-H/dMMR advanced gastric/
gastroesophageal junction cancer from
three trials, namely KEYNOTE-059, -061
and -062. The reported ORR was 47%–
57% regardless of prior line of treatment,
with improved OS compared with palliative chemotherapy. The reported 1-year
OS was 71–79%.10

MSI-H/dMMR.

Non-colorectal MSI-H/
dMMR tumours
The clinical efficacy of immunotherapy
is similar in non-CRC MSI-H/dMMR
tumours and CRC cases. The US FDA has
approved the use of pembrolizumab for
patients with unresectable or metastatic
MSI-H/dMMR solid tumours that have
progressed following prior treatment
and who have no satisfactory alternative
treatment options.1
The KEYNOTE-158 trial enrolled 233
patients with previously treated MSI-H/

Future perspective
With the success of ICI in advanced,
previously treated MSI-H/dMMR solid
cancers, ongoing studies are investigating

Summary
The approval of the ICI pembrolizumab
– the first FDA approval based on a biomarker (MSI-H/dMMR), irrespective of
primary disease site – represents a breakthrough in the treatment of advanced pretreated cancer. Clinical trials are ongoing
to investigate earlier immunotherapy use
in first-line metastatic solid cancers or
even as adjuvant therapy in cancers with
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ERRATA
In the article ‘A New Era of Idiopathic Pulmonary Fibrosis Management’ published on pages 61–63 of the May 2020 issue of
the Journal of The Society of Physicians of Hong Kong, an error was present in the text. Under the heading of ‘Diagnosis’, the
text stated that ‘Surgical lung biopsy is the gold standard of diagnosis of IPF’. The text should have stated that 'Surgical lung
biopsy was once the gold standard for diagnosing IPF'. This version of the text has been updated on the journal website since
30 July 2020. Please see www.SOPHYSICIANSHK.org for the corrected version.
In the article 'Oral Targeted Therapy, Can It Be More Durable in the Treatment of Lung Cancer in Asian Patients?' published on
page 65–66 of the May 2020 issue of the Journal of The Society of Physicians of Hong Kong, an editorial error was presented
on the figure (page 66). The title to the figure was published incorrectly and the correct figure title is: 'Overall time on treatment
with sequential afatinib and osimertinib by subgroup.11,12' The corrected version has been uploaded to the journal website since
30 July 2020. Please see www.SOPHYSICIANSHK.org for the corrected version.
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KEYTRUDA: HELPING TO REDEFINE SURVIVAL
EXPECTATIONS FOR MORE PATIENTS WITH NONSQUAMOUS mNSCLC

1

* KEYTRUDA, in combination with pemetrexed and platinum chemotherapy, is indicated for the first-line
treatment of patients with metastatic nonsquamous non-small cell lung cancer (NSCLC), with no EGFR or ALK
genomic tumor aberrations.2
Kaplan-Meier Estimates of OS in KEYNOTE-189 (ITT)1,a,b

22 MONTHS MEDIAN

HR=0.56; 95% CI, 0.45–0.7; P<0.001

100

OS WITH KEYTRUDA +
plat/pema (95% CI, 19.5 - 25.2)

90

KEYTRUDA + plat/pem (n=410)
Plat/pem (n=206)

80

vs 10.7 months with plat/pem alone (95% CI, 8.7 - 13.6)
70
Overall survival (%)

9 MONTHS MEDIAN

PFS WITH KEYTRUDA +
plat/pema (95% CI, 8.1 - 9.9)
vs 4.9 months with plat/pem alone (95% CI, 4.7 - 5.5)

46% 2-YEAR OS RATE

WITH KEYTRUDA + plat/
pema
vs 30% with plat/pem alone

Adverse reaction profile for KEYTRUDA in combination with
pemetrexed and platinum chemotherapy was consistent
with that for each of the individual products.

70%

60

1-year
rate

50
40

48%

46%

1-year
rate

30

2-years
rate

20

30%

2-years
rate

10
0
0
Number at risk
KEYTRUDA + plat/pem 410
Plat/pem 206

3

6

9

12

15

18

21

24

27

30

33

144
45

79
26

28
10

2
0

0
0

Time (months)
377
183

346
149

316
115

283
99

256
82

234
72

a At data cutoff, median follow-up time was 23.1 months.3 b HR based on the stratified Cox proportional hazard model; P value based on stratified log-rank test.1
mNSCLC = metastatic NSCLC; EGFR = epidermal growth factor receptor; ALK = anaplastic lymphoma kinase. Plat/pem = cisplatin or carboplatin + pemetrexed; OS = overall survival; HR = hazard ratio; CI = confidence interval.
Study Design: A Phase 3, randomized, multicenter, double-blind, placebo-controlled trial in treatment-naïve patients with nonsquamous mNSCLC, including patients with no PD-L1 expression. Patients with EGFR or ALK genomic tumor aberrations; autoimmune disease that required systemic therapy within 2 years of treatment; a medical
condition that required immunosuppression; or patients who had received more than 30 Gy of thoracic radiation within the prior 26 weeks were ineligible. Randomization was stratified by smoking history, cisplatin vs carboplatin, objective response rate (ORR) and PD-L1 tumor expression (TPS <1% vs TPS ≥1%). Patients were randomized
(2:1) to receive: KEYTRUDA 200 mg (n=410), cisplatin or carboplatin, and pemetrexed intravenously Q3W for 4 cycles followed by KEYTRUDA 200 mg and pemetrexed Q3W for up to 24 months; or placebo (n=206), cisplatin or carboplatin, and pemetrexed intravenously Q3W for 4 cycles followed by placebo and pemetrexed Q3W. Treatment
continued until progression of disease or unacceptable toxicity. Primary efficacy outcome measures were OS and PFS as assessed by BICR per RECIST 1.1. Additional efficacy outcome measures were ORR and duration of response (DOR) as assessed by BICR per RECIST 1.1. Patients receiving placebo, platinum chemotherapy, and pemetrexed
who experienced disease progression could cross over to receive KEYTRUDA as monotherapy.
Selected Safety Information for KEYTRUDA (pembrolizumab)
Indications: • Melanoma ~KEYTRUDA (pembrolizumab) is indicated for the treatment of patients with unresectable or metastatic melanoma. • Non-Small Cell Lung Cancer ~KEYTRUDA, in combination with pemetrexed and platinum chemotherapy, is indicated for the first-line treatment of patients with metastatic nonsquamous non-small cell lung cancer
(NSCLC), with no EGFR or ALK genomic tumor aberrations. ~KEYTRUDA, as a single agent, is indicated for the first-line treatment of patients with metastatic NSCLC whose tumors have high PD-L1 expression [Tumor Proportion Score (TPS) ≥50%)] as determined by a validated test, with no EGFR or ALK genomic tumor aberrations. ~KEYTRUDA, as a single
agent, is indicated for the treatment of patients with metastatic NSCLC whose tumors express PD-L1 (TPS ≥1%) as determined by a validated test with disease progression on or after platinum-containing chemotherapy. Patients with EGFR or ALK genomic tumor aberrations should have disease progression on approved therapy for these aberrations prior to
receiving KEYTRUDA. • Urothelial Carcinoma ~KEYTRUDA is indicated for the treatment of patients with locally advanced or metastatic urothelial carcinoma who are not eligible for cisplatin-containing chemotherapy and whose tumors express PD-L1 [Combined Positive Score (CPS) ≥10] as determined by a validated test, or in patients who are not eligible for
any platinum-containing chemotherapy regardless of PD-L1 status. ~KEYTRUDA is indicated for the treatment of patients with locally advanced or metastatic urothelial carcinoma who have disease progression during or following platinum-containing chemotherapy or within 12 months of neoadjuvant or adjuvant treatment with platinum-containing chemotherapy.
• Classical Hodgkin Lymphoma ~KEYTRUDA as monotherapy is indicated for the treatment of adult patients with relapsed or refractory classical Hodgkin lymphoma (cHL) who have failed autologous stem cell transplant (ASCT) and brentuximab vedotin (BV), or who are transplant-ineligible and have failed BV. Dosage and administration:
• Patient Selection: Select patients for treatment of metastatic NSCLC with KEYTRUDA as a single agent based on the presence of positive PD-L1 expression. • Melanoma: 2 mg/kg administered as an intravenous infusion over 30 minutes every 3 weeks until disease progression or unacceptable toxicity. • NSCLC: - In combination with
pemetrexed and platinum chemotherapy or as a single agent for metastatic NSCLC patients that has not been previously treated with chemotherapy: 200mg. When administering KEYTRUDA in combination with chemotherapy, it should be administered prior to chemotherapy when given on the same day. - As a single agent for metastatic NSCLC
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Personalized Treatment of Metastatic
Colorectal Cancer by Tumour Sidedness
RAS-wild type tumours and were eligible to benefit from the combination of
chemotherapy with an anti-EGFR: panitumumab or cetuximab.4-7 Current treatment guidelines in both Europe8 and the
US9 mandate all patients with metastatic
colorectal cancer to have their tumour
tissue genotyped for RAS (KRAS and
NRAS) and BRAF mutations. Treatment

Panitumumab for
left-sided tumours

of metastatic colorectal cancer is formulated based on tumour sidedness, RAS/
BRAF mutations, as well as the patient’s
performance status and clinical condition.

cellular domain of EGFR,11 has been
shown to improve overall survival (OS)
and progression-free survival (PFS) in
RAS-wild type patients in the PRIME and
PEAK trials.4,5 Sub-analysis of the PRIME
trial based on tumour sidedness showed
that in left-sided tumours, the median OS
was 30.3 months in the panitumumab
+ FOLFOX (oxaliplatin, fluorouracil and
leucovorin) arm, compared with 23.6
months in the FOLFOX arm (hazard ratio
0.73; 95% confidence interval 0.57–0.93;
Table 1).12 In the PEAK trial, median OS
was 43.4 months in the panitumumab
+ FOLFOX arm, compared with 32.0

Right- vs left-sided
tumours

Introduction
In colorectal cancer, differences in
primary tumour location, or tumour sidedness, affect not only the prognosis but
also the response to biological agents.1
Overall, patients with left-sided tumours
have a better prognosis than those with
right-sided tumours. Left-sided tumours
also respond better to chemotherapy
plus an anti-epidermal growth factor
receptor (EGFR) monoclonal antibody,
when compared with chemotherapy plus
bevacizumab, an anti-vascular epidermal
growth factor (VEGF).2,3 This is particularly
important for diagnoses of metastatic
disease, when the goals of treatment are
palliative, and maintaining quality of life is
just as important as prolonging survival.

Right-sided tumours occur more often
in women, have a higher rate of BRAF
mutation, microsatellite instability and
aberrations in MAP kinase signalling. Leftsided tumours occur more often in men,
have a higher rate of KRAS mutation,
chromosomal instability, and aberrations
in EGFR or Wnt signalling (Figure 1).1,10

Figure 1. Clinical and molecular characteristics of right-sided and left-sided
tumours1,10
Transverse
colon

Splenic
flexure

Ascending
colon

Descending
colon

Right-sided (proximal)
colon cancer
• More common in women
• MSI
• Derived from midgut
• CIMP+, BRAF mutations
• MAPK signalling,
serrated pathway
• Mutagenic CYP450
metabolites
• HNPCC

Personalized treatment
RAS mutational status is a predictive
biomarker for therapeutic choices involving anti-EGFR.4–6 About 50% of patients
with metastatic colorectal cancer had

Based on these differences, patients
with RAS/BRAF-wild type left-sided
metastatic colorectal cancer would
derive the greatest benefit from first-line
treatment with chemotherapy plus an
anti-EGFR. Panitumumab, a monoclonal
anti-EGFR antibody targeting the extra-

Left-sided (distal)
colon cancer
Caecum

Sigmoid
colon
Rectum

• More common in men
• Chromosomal instability
• Derived from hindgut
• APC, KRAS, DCC, p53
mutations
• EGFR signalling,
Wnt signalling
• HER1, HER2 amplifications
• FAP

APC, adenomatous polyposis coli; CIMP, CpG island methylator phenotype; DCC, deleted in colorectal carcinoma; FAP,
familial adenomatous polyposis; HNPCC, hereditary non-polyposis colorectal cancer; MSI, microsatellite instability.
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months in the bevacizumab + FOLFOX
arm (hazard ratio 0.77; 95% confidence
interval 0.46–1.28).12

Patient case
Presentation and pathology
The benefits of chemotherapy plus panitumumab are well illustrated in a retired
gentleman in his 60s, who presented with
rectal bleeding. Colonoscopy revealed a
tumour at the sigmoid colon and biopsy
showed an adenocarcinoma that was
KRAS/NRAS-wild type and BRAF-wild
type. Staging with positron emission
tomography-computed
tomography
(PET-CT) showed bilobar liver secondaries
and multiple bone metastases. Anti-VEGF
was contraindicated in his case because
of rectal bleeding.

Table 1. Summary of efficacy outcomes by tumour location.12
PRIME
RAS wild type
Patients, n (left/right)

Left
Adjusted HR* (95% CI)
Right
Adjusted HR* (95% CI)

Left
Adjusted HR* (95% CI)
Right

For his RAS/BRAF-wild type left-sided
tumour, the patient was started on
chemotherapy with oxaliplatin and
capecitabine plus the anti-EGFR panitumumab. Oral capecitabine was chosen
instead of 46-hour continuous infusion
of fluorouracil as he preferred outpatient
treatment. Rectal bleeding subsided
after the first cycle of treatment. Interim
assessment after the fourth cycle
of treatment showed good tumour
response, and he was able to resume his
normal daily activities. After the eighth
and final cycle of treatment, there was no
evidence of active disease on PET-CT. The
primary sigmoid colon tumour resolved,
and liver and bone metastases achieved
metabolic quiescence. The patient was
then put on maintenance treatment with
capecitabine and panitumumab.

CR + PR (%)
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FOLFOX

Panitumumab
+ FOLFOX

Bevacizumab +
FOLFOX

169/39

159/49

53/22

54/14

30.3

23.6

43.4

32.0

0.73 (0.57–0.93)
11.1

15.4

0.77 (0.46–1.28)
17.5

0.87 (0.55–1.37)

21.0

0.67 (0.30–1.50)

Median PFS (months)

Adjusted HR* (95% CI)

Overall, the patient tolerated the treatment well and his experience resonated
with those reported in published trials.11,13
The most common adverse events
associated with the use of panitumumab
include skin toxicity, diarrhoea and hypomagnesaemia.11,13 He developed skin rash

Panitumumab
+ FOLFOX

Median OS (months)

Treatment response

Side effects

PEAK

12.9

9.2

14.6

0.72 (0.57–0.90)
7.5

7.0

11.5

0.68 (0.45–1.04)
8.7

0.80 (0.50–1.26)

12.6

1.04 (0.50–2.18)

Left

68

53

64

57

Right

42

35

64

50

*Adjusted treatment HR calculated from model with factors for BRAF status, prior adjuvant therapy and baseline
Eastern Cooperative Oncology Group performance status. HR below 1 favours panitumumab arm.
CI, confidence interval; CR, complete response; FOLFOX, oxaliplatin, fluorouracil and leucovorin; HR, hazard ratio;
OS, overall survival; PFS, progression-free survival; PR, partial response.

over his face, trunk and limbs, which was
under control with the use of pre-emptive
moisturising cream, topical corticosteroid
and oral tetracyclines. He also complained
of occasional diarrhoea, which occurs in
about 70–80% of patients treated with
chemotherapy plus panitumumab.13 His
diarrhoea was manageable and resolved
with prompt use of anti-diarrhoeals and
adequate hydration.

Conclusion
Tumour sidedness and RAS status are
important biomarkers in personalising
treatment strategy for metastatic colorectal cancer. The addition of panitumumab
to first-line chemotherapy improves OS
in patients with RAS/BRAF-wild type and
left-sided metastatic colorectal tumours.
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Chemotherapy or Hormonal Therapy for
Metastatic Castration-Resistant Prostate
Cancer?

Introduction
Prostate cancer is the third most common
cancer in men in Hong Kong. According
to the Hong Kong Cancer Registry, there
were 2,240 new cases of prostate cancer
in 2017. Since prostate cancer is distinctly
androgen-sensitive, achieving castration
by androgen-deprivation therapy (ADT)
in the form of bilateral orchidectomy or
luteinizing hormone-releasing hormone
(LHRH) analogue with or without
anti-androgen treatment and/or LHRH
antagonists has been the mainstay of
treatment for metastatic prostate cancer.
Despite significant response in virtually
all patients, responses are only transient,
with a median duration of 18 months,
and disease progression to metastatic
castration-resistant
prostate
cancer
1
(mCRPC) will inevitably follow. Different
mechanisms of castration resistance
JUNE 2020

have been proposed, including amplification, overexpression or mutation of the
androgen receptor (AR), constitutive
activation of the AR, intra-tumoural androgen synthesis or androgen synthesis by
the adrenal glands, and proliferation of

Chemotherapy versus
hormonal therapy

prostate tumour cells independent of
androgens.2
Novel hormonal therapies, including abiraterone and enzalutamide, have
been developed to further suppress the
androgen-signal pathway. Abiraterone
is an irreversible, highly selective cytochrome p450 (CYP) 17 inhibitor that
targets its 17a-hydroxylase and C17,20lyase activities, resulting in reduction of
intra-tumoural androgen production and
androgen synthesis in the adrenal glands
and testes. Enzalutamide is an antiandrogen that targets the AR and blocks
the intracellular effects of androgens.
These androgen signal-targeted inhibitors
(ASTI) are designed to continue suppression of tumour growth in a castration level
of testosterone achieved by primary ADT.
Chemotherapy
(docetaxel
and
cabazitaxel), ASTI (abiraterone and
enzalutamide), immunotherapy (sipuleucel-T [only licensed in the USA]), and a
bone-targeted radiopharmaceutical agent
(radium-223 dichloride) are all effective at
improving overall survival (OS) in patients
with mCRPC.3–14 The Table summarizes
their clinical efficacy. Among these
agents, chemotherapy and ASTI are the
most commonly used in Hong Kong and
many other parts of the world because
of their availability and relative ease of
administration. In clinical practice, choosing between chemotherapy and hormonal
therapy is a major challenge.

In the TAX 327 trial, 3-weekly docetaxel
plus prednisolone not only improved OS
but also reduced pain and enhanced quality of life.3,4 Major side effects included
neutropenia and sensory neuropathy.
Abiraterone (plus prednisolone) and
enzalutamide were both effective in the
first-line setting for asymptomatic or
minimally symptomatic mCRPC patients
(see the Table). The COU-AA 302 trial
for abiraterone only recruited patients
without visceral disease. Enzalutamide
improved patient-related outcomes and
delayed occurrence of first skeletalrelated event as well as improving OS.15
It was associated with fatigue and a small
risk of seizures.
In the absence of head-to-head
comparisons of docetaxel and the
two ASTIs (abiraterone and enzalutamide), treatment decisions depend
on patient and disease characteristics.
Chemotherapy may be a more favoured
option for patients with symptomatic
disease, visceral metastases or a short
duration of response to primary ADT. It
has been shown that a relatively short
time to castration resistance, ie, less
than 12–16 months, for primary ADT
is associated with a lower response to
subsequent ASTI16,17; however, some
studies have shown it is not a significant
factor.18,19 ASTI therapy with abiraterone
or enzalutamide is usually well tolerated
and can postpone the need for cytotoxic

First-line setting
Docetaxel was the first agent to show
a significant survival benefit in mCRPC.
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chemotherapy. It is preferable for asymptomatic or minimally symptomatic
patients with suboptimal performance
status, pre-existing peripheral neuropathy
and medical comorbidities that hinder
the use of docetaxel. Enzalutamide is
less preferred in patients with a history
of seizure, and docetaxel and abiraterone
are less suitable for patients with uncontrolled diabetes because prednisolone is
concurrently administered. Moreover, AR
splice variant 7 (AR-V7) may be a potential
biomarker to predict resistance to ASTI.20

Second-line setting
Cabazitaxel is a semisynthetic taxane
derived from a precursor molecule
extracted from yew tree needles. In
contrast to docetaxel, it has poor affinity
for P-glycoprotein, which is encoded by a
multidrug resistance gene and expressed
in cancer cells that become resistant to
taxanes. Thus, it can potentially retain
its effectiveness in docetaxel-refractory
prostate cancer. The TROPIC trial demonstrated a survival benefit with cabazitaxel
in mCRPC patients who had previously
been treated with a docetaxel-containing
regimen.5 Thus, after first-line docetaxel,
cabazitaxel and both abiraterone and
enzalutamide are all valid options (see
the Table). However, again, there are
no head-to-head trials comparing these
drugs. In daily practice, treatment decisions are usually guided by the burden of
and recovery times for the side effects of
docetaxel, patients’ comorbidities and the
preferences of both the clinician and the
patient. After a first-line ASTI, retrospective studies comparing chemotherapy
versus switching to another ASTI showed
a better response and possibly longer
survival with chemotherapy.21 Post hoc
analyses of data from the COU-AA-302
trial for mCRPC initially treated with firstline abiraterone also showed that patients
may still derive benefit from subsequent
docetaxel therapy although further ASTI
treatment had limited efficacy.22,23

CARD: Superiority
of cabazitaxel in the
third-line setting
In patients with mCRPC who were previously treated with both docetaxel and a
prior ASTI (abiraterone or enzalutamide),
choosing between further chemotherapy
or switching to another hormonal therapy
is again an important clinical question.
Sequential ASTI has been advocated over
taxane-based chemotherapy after failure
of the first-line treatment, because of
ease of administration of oral compounds
and the perception that the safety profile
of these agents compares favourably
with taxanes.
CARD is a randomized phase III trial
that evaluated cabazitaxel versus switching to an alternative ASTI in this particular
setting. A total of 255 patients who were
previously treated with docetaxel and progressed to abiraterone or enzalutamide
(before or after docetaxel) in <12 months
were randomized to receive cabazitaxel
25 mg/m2 intravenously every 3 weeks
plus oral prednisolone 10 mg daily or to
switch to the other ASTI. All patients in
the cabazitaxel arm also received prophylactic granulocyte colony-stimulating
factor (G-CSF) to reduce the risk of
severe neutropenia. In the study, 18%
of the patients had lung or liver metastases, 48% and 51% of the patients had
previous exposure to abiraterone and
enzalutamide, respectively, and 61% of
the patients had received a previous ASTI
after docetaxel.24
The primary endpoint of the study
was imaging-based progression-free
survival (PFS), which was significantly
longer in the cabazitaxel arm (8.0 vs 3.7
months: hazard ratio [HR] 0.54, 95% confidence interval [CI] 0.40–0.73; p<0.001).
The median OS was also significantly
prolonged with cabazitaxel: 11.0 months
for patients receiving ASTI versus 13.6
months for patients receiving cabazitaxel
(HR 0.64, 95% CI 0.46–0.89; p=0.008).
Cabazitaxel also achieved a higher rate of
prostate-specific antigen (PSA) response,
which was defined as a reduction in the
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PSA level of at least 50% from baseline,
confirmed by a second value obtained
at least 3 weeks later (35.7% vs 13.5%;
p<0.001). Adverse events of grade 3 or
higher occurred in 56.3% of patients
receiving cabazitaxel and 52.4% of those
receiving an ASTI. Cabazitaxel was more
commonly associated with fatigue, diarrhoea, peripheral neuropathy and febrile
neutropenia, and they occurred in less
than 5% of the cases as grade 3 or higher
toxicities.24
The superiority of cabazitaxel
versus switching to another ASTI after
both docetaxel and a prior ASTI, shown
in the CARD study, is consistent with
previous
retrospective
studies.25,26
Sequential use of ASTIs was associated
with poor outcomes, probably because
these agents target the same pathway
and thus share common mechanisms
of resistance. Conversely, taxanes have
a different mechanism of action and can
potentially overcome resistance to ASTI.
However, it is noteworthy that the median
durations of response to initial ADT (~12
to 13 months) and to first-line ASTI (~6
months) in the CARD cohort of patients
were quite short, and there could be a
significant degree of intrinsic or acquired
resistance to hormonal therapy.

Conclusions and future
direction
Chemotherapy and hormonal therapy are
both effective agents for the treatment
of mCRPC. Different patient and disease
factors contribute to treatment decisions
in the first- and second-line settings.
The CARD trial showed convincingly
that cabazitaxel should be the preferred
option over hormonal therapy in patients
with mCRPC who had rapid disease progression during ASTI therapy. Recently,
intensifying initial ADT with upfront
docetaxel or an ASTI during the hormonesensitive phase has been demonstrated
to be beneficial.27–30 Their effect on the
efficacy of subsequent treatment, as well
as the role of biomarkers and other novel
agents, will be important research areas.
JUNE 2020

Table. Phase III trials of new agents for metastatic castration-resistant prostate cancer3–14
Treatment group

Treatment
line

Pre-/ postdocetaxel

Study

Experimental
arm

Control arm

N

PFS
(months)

Median OS
(months)

HR
(95% CI)

p value

Chemotherapy

First

-

TAX 327

Docetaxel + P

Mitoxantrone + P

1,006

-

19.2 vs 16.3

0.79
(0.67–0.93)

0.004

Hormonal
therapy

First

Pre-docetaxel

COU-AA-302

Abiraterone + P

Placebo + P

1,088

16.5 vs 8.3
(radiographic)

34.7 vs 30.3

0.81
(0.70–0.93)

0.0033

Hormonal
therapy

First

Pre-docetaxel

PREVAIL

Enzalutamide

Placebo

1,717

20.0 vs 5.4
(radiographic)

35.3 vs 31.3

0.77
(0.67–0.88)

0.0002

Chemotherapy

Second

Post-docetaxel

TROPIC

Cabazitaxel + P

Mitoxantrone + P

755

2.8 vs 1.4

15.1 vs 12.7

0.70
(0.59–0.83)

<0.0001

Hormonal
therapy

Second

Post-docetaxel

COU-AA-301

Abiraterone + P

Placebo + P

1,195

5.6 vs 3.6
(radiographic)

15.8 vs 11.2

0.74
(0.64–0.86)

<0.0001

Hormonal
therapy

Second

Post-docetaxel

AFFIRM

Enzalutamide

Placebo

1,199

8.3 vs 2.9
(radiographic)

18.4 vs 13.6

0.63
(0.53–0.75)

<0.001

Bone-targeted
radioisotope

First/ second

Pre-/ postdocetaxel

ALSYMPCA

Radium-223

Placebo

921

-

14.9 vs 11.3

0.70
(0.58–0.83)

<0.001

Immunotherapy

Mostly first

Mostly
pre-docetaxel

IMPACT

Sipuleucel-T

Placebo

512

-

25.8 vs 21.7

0.78
(0.61-0.98)

0.03

CI, confidence interval; HR, hazard ratio; OS, overall survival; P, prednisolone; PFS, progression-free survival.
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